SUMMARY
occasions. When uninoculated cells were transferred serially onto other cells, the mycoplasma CPE was observed on three different occasions. Marek's disease virus could be maintained on cell cultures from specific-pathogen-free (SPF) embryos (Poultry Disease Research Center, Athens, Georgia) for an indefinite period without reduction in the virus titer or changes in the common CPE induced by the MD virus. This study was done to isolate the agent which was contaminating cell cultures, and to determine some of its relationships to the inhibition of MD virus. To ascertain whether the anaerobic mycoplasma would grow in embryonating eggs it was inoculated into the allantoic cavity of seven-day-old embryonating eggs. After one week of incubation the allantoic fluids were harvested. Serial passages were made in embryos, and the fluids from each passage were checked for mycoplasma by inoculating CEF monolayers and detecting the typical CPE.
MATERIALS AND METHODS

Used in this study was a GA isolate (4) of MD virus (Poultry
The ability of the anaerobic mycoplasma to hemagglutinate chicken erythrocytes was determined by making 2-fold dilutions of the cell-culture-grown mycoplasma in phosphate-buffered saline, pH 7.2. To each 0.25 ml of the dilution was added 0.25 ml of a 0.5% suspension of washed chicken erythrocytes, and the mixtures were incubated at 25 or 4 C for one hour (3).
Two mechanisms of inhibition of MD virus by the anaerobic mycoplasma were tested. The first mechanism tested was that of interferon-mediated interference. Cell-culture fluids from CEF cells infected with 7.3 x 102 colony-forming units of mycoplasma (assayed on artificial medium) for seven days were assayed for interferon activity. The fluids were dialyzed at 4 C against 50 to 100 volumes of 0.1M KCl-HC1 buffer (pH 2) for 24 hours, followed by dialysis against PBS (pH 7.4) for 24 hours. The fluids were then centrifuged at 100,000 x g for 1 hour at 4 C, and the resultant supernatant fluid was assayed for interferon activity by the plaquereduction method of Wagner (21) .
The second method of inhibition tested was that of depletion of arginine in the culture medium by the mycoplasma. Arginine (L-(+)-arginine monohydrochloride) (Eastman Kodak Co., Rochester, New York) was added at the rate of 0.35 mg per plate per day (one treatment was equal to the total amount of arginine normally found in the same volume of medium 199) to: 1) cell cultures infected dually with serial tenfold dilutions of MD virus and 7.3 x 102 colony-forming units of mycoplasma; 2) cell cultures in- Freezing and thawing several times did not reduce infectivity of the anaerobic mycoplasma. Storage at -20 C for six months did not destroy its infectivity. Table 2 presents the results of measured filtration of the mycoplasma. The anaerobic mycoplasma passed through a filter with a mean pore diameter of 0.22 j but failed to pass through 100 m/. Table 3 When inoculated into the allantoic cavity, the anaerobic mycoplasma reproduced in embryonating SPF chicken eggs. After three embryo passages, mycoplasma CPE could be reproduced on CEF monolayers using an inoculum of allantoic fluid. No plaques were observed on the chorioallantoic membranes, no embryo deaths occurred, and no gross pathology was observed in any of the embryos. No hemagglutination was exhibited by the anaerobic mycoplasma using washed chicken red blood cells at 4 and 25 C. The infected fluids from both embryonating eggs and cell cultures were negative for hemagglutination activity.
Attempts failed to isolate the mycoplasma on several artificial media under aerobic conditions. Under anaerobic conditions, microscopic colonies appeared in 3 days. At 5 days, the colonies had progressed to a macroscopic size. Only typical "fried-egg"-appearing colonies were observed.
Under the conditions employed no interferon induction by the mycoplasma agent was detected. Table 4 presents the results of increased arginine on microplaque formation by MD virus in the presence or absence of the anaerobic mycoplasma. It will be noted that microplaques for MD virus increased slightly with increased arginine. Arginine partially reversed the inhibition by the anaerobic mycoplasma of microplaque formation by MD virus. Tables 5 and 6 present the effects 1) The mycoplasma cell-culture CPE was similar to that described by other workers (8,10).
2) The mycoplasma was inhibited by tylosin.
3) The mycoplasma depleted cell cultures of arginine. 4) Other known mycoplasmas produced similar inhibition of MD virus microplaque formation and there was partial reversal of this inhibition by arginine. 5) Typical mycoplasma colonies were obtained on artificial media under anaerobic conditions. The species classification for this anaerobic mycoplasma was not determined.
Arginine partially reversed the action of the anaerobic mycoplasma on microplaque formation by MD virus, suggesting that the mycoplasma required arginine for its own growth or that the anaerobic mycoplasma converted arginine to ornithine. Arginine also enhanced the number of MD microplaques, leading one to conclude that MD virus has a definite arginine requirement. Probably a combination of these factors was involved in the interaction of the anaerobic mycoplasma, MD virus, and arginine. Interferon may have been produced in very low levels by the anaerobic mycoplasma, but the system used in this study was not adequate to measure interferon production. Some mechanism other than arginine deprivation was probably responsible for some of the inhibition of microplaque formation by MD virus since arginine did not totally reverse the effects of the mycoplasma.
The key to identification of the anaerobic mycoplasma was growth on artificial medium. Anaerobic growth was not discovered until very late in the study. It is possible that a reduction of the oxygen in the cell-culture environment would enhance the growth of the anaerobic mycoplasma.
